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(57)Abstract 

PROBLEM TO BE SOLVED: To improve stability of an amorphous mark and to deal with a linear 
speed of a wide range by forming a phase change type recording layer of a specific composition 
in an optical information recording medium having at least the phase change type recording 
layer on a substrate such as a high density optical disk or the like utilizing a rewritable phase 
change medium. 

SOLUTION: A phase change type recording layer of a rewritable disk such as a high density 
optical disk or the like is formed of a composition represented by the formula ((SbxTe1-x)yGe1- 
y)zM1-z, wherein x is number of a range of 0.7<x<0.9, y is number of a range of 0.8<y<1, z is 
number of a range of 0.88<z<1, and M is In and/or Ga. In order to record a mark length- 
modulated information on such an optical information recording medium, a crystal state portion 
is processed in an unrecorded and erased state, an amorphous portion is processed in a 
recorded state, and an amorphous portion between recording marks is processed to be 
irradiated with a recording light of crystallizable erasing power. 
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•3, p i Bfi£# i ©*!*©/ W*?BK-C**. ) ESH 
©S3B. -JWWKji^l 0nm*>€>5 0 0nmT* 
-5. *iOKm>4. Sffi^gBiliK©^ES±Sft**5^ 

+#-c&9. mm®£ox<mm%ti:$t£^B]ffii*fi*> 
u*>-r<ft*. «tc. s«4se&ii©issi«:£Sji (tsp 

B. &K<fcSg£^£ffl«tt*£«#**fcS>. ^ffl so 
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tflCj:*)mZC±&X-Sh. */c. fBfi@©feS«^JU 
*>$K© jlS 8 0 %fct±. L < B 9 0 %J£Lh-C*> 
5. CCTl> 1 >> , OI'i'SBKp4B. SifitFiB (II) Stc 

«k*a(H(B*ffli>5#. ££ts*msi,-tii«'j?-*c4 

[0033] 
Hb6] 

(II) 

bra, h t^ji-. tfy^u?.,^ 

ft4*©gi?38il!i. asuitf?;*. 7^5x^a^©# 

H£fflt,>*C4*sr*S. B 2 0-8 Onm 

Iig©ssrt^aw6n-ci,^©-c. sRrtjUfcfcBcci: 

-*TJBl5S-ca*18ISS©g«#>f3:U>. IB^©ffi^ 
SfcS>. aSfB^)l©±T-^X{3:^. »*L<BPI 

*. aesss, ifcwwtstt. eitsw^a. «*tt*cc 

mMVXfrnStlZ,. -»«KB3Wtt#g<iS&'£C 
ftS^IS^^ftroKftSj. 56{t«J. StftKa. M 
g. Li«©7»<MWk08W#*«l>*Ci*»-C* 
*. C©»£. C*i6©K4t4&. Ktttt. S<b». 7 2. 

^©Wffl(©fc»«:»S4«B8 L/c0 . L-Cffll> S 

U>. Jt9*(*tt«:B, ZnS^S± 

tf . ZnSiSiO, ©g^tt»* Ul>«S®ffl^© 
[0 0 3 6]^i3iIl/IB^^«:#ST*i. <S§H© 

KSga^Ai'ttts© 8 o %w±-c* h c 4 

R©ffi*6.a*l/C> (Th i n Solid Film 
s, 312 7 8g (1 9 9 6*50 .7 4-8 l^-J?) . 

a (in)©a86a?R«rfflc>*. 

[0 03 7] 
Ub7] 

(III) 

»S»5 0nmJ|5Lh3Wff*U>. Bf#54. «jf)jgU 

T»fi8BB©Jf*», BXIS(c||T2,B$SI©KI»*>e. 
ii£2 0 0nmJyT. #f& U < B 1 5 0 n mfetTSS"C 

-cl*^c4*s*s. rftb^. «©ais-t>»i*js«a 
^r<ft*. 

[0 03 9]-^. ffiliUa©SS4B5*t(l]K:ffiSJa 



(7) 
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filKJIts. ifiiiia©g^£PiM©fc»K:. j|ff*<DJV3» 
10nm«i-C*5. *7c. mt€Z>t. JSgOigL/*- 
/<- 7 -f h tc#n>r±&£^©rt&Ke&iSfci&3?t4g 

&*tf|6|«: jim»5 0 n mfetT. »£L<B 

3 0nm«TC*5. fcfc> imf8is&VU3m®W& 

n<. ffism^©fiffl-r&to%8^tfc«4*iBStt«© io 

[0040] *m<otmitmtmgmm!&mt, s 6 

hb. a«wa*©Ai«ri*«c«#i/. Mtmc&hx 
E»IB©JS*f«{cRW6nS. bps. g£ffl*>6S£# 
SAJHTiSteB. SfiKttbTBMWOSttMfCKIi 
If *Ktf •&©#»»•?* *K K»Bffl!l*»*>«£# ! &AM 
T SttettKM! t W&k ©RB (cflGMKRtt 5 ©#il 

[004 1 ] S8jHtcffiffl-r***WB. £*f*©ASi> 20 

xba i u>. s«si<*©«iesssti 

WKtttt©*S©fc«&±faffl*R«:Ta. Ti. 
Cr. Mo. Mg. V. Nb, Z T&Z'J>SM*.Xi>J: 

i>. Banuaiito. oi-2 0B«<iirc*s. t 

a&tf/XBT i * 1 5H^%«T^*f *T*5--> 
A^l #K. Al.Ta,., (0<x<0. 15) ft 

**. RWlOlWi l/Ttt. i8j§3fc#ft<5S£K:Aii 30 
j£45i*S#Sfc*K5 0nmeLh*J2SH». Sfc. 
•bSCKJitt-ff-cfc. iMH^K£<bB&<i>7Vr&K: 
£gtt*SKU Sfc. *vv>>im2Ll>*t <&•&© 
■C. il&B 5 0 0 n mHTOS. -LSR&gH©miI£ 

4 0 nmfiLt5 0nm«Tfr&«WKB#K. KStS 
*«l»£»*tcl-*;fc«>. £Sh5*»«»«42«W*6 
*«£?*©#»* U>. 

[0042] *l^©timiB®ffliSft©#* U»MM 

b. »43fc©AW*(S]K}&o-c)icc. gn#sii. im. 

BP*>. SffiffJ*>5>ff£3£*:A»-r£*§£B. H«cS«. 
T8PSSB. ±fflffan. J5tH@©Ht3Ji£i 3 

ft. EIUMM*>&ff££*AJttl'«tl6l*. «c«R. 
mm. TiPSSIB. GflW. ±«HHHK>IWI«4S 

ft*©a«#su>. am. efte>©JiB-?-ft-eft2H« 

#Rtt6ti-Cl>-CfcAb>. WtB. SMJASf©i§£© 

ss/sajiis^. g«£B£*tiiia><=>©A#©i©£© 
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«P-«tWflW S C £ fc^tfe-c* z>. 

[0043] sesma. umm. bmmomxw **v 

U». hBilfcl /xm^6aW/im©^3-C* 

Sfc. *Sl>B. ®S©iiEt»^H*ffSS5 6tc* 

[0044] *m®tmmmmc&m-e*zttim& 

*«. a»*iW*u— tf-^^u— »f-ft£-©u— if 
-jK?*-jt. S3f-£©!fcgB3 0 0~8 0 0nm. tf 
$l/<tt3 5 0~8 0 0nm*IK-C&*. fctClGb i 
t/inch' «J:©ilSSi^®g*^fiE-rS/c»K: 
B. ^fce-A&fc^S 9. &S3 5 

0*66 8 0nm©f6*6ilie©U- !f-#£PIPS 
NA#0. 5J^©^l/>X*JHl»'CJWR*K--A* 

f»st£#ssw». 

[0045] ttM-Ctt. MB© J: 5 K^HfUKStefB 

®v-*£^*©#jimr*s. *awctt. ^ 

£. Chtt. !»K«jav-?S*i4Mmfe(T. #KU 

4»* t>* •Sgg+^ft1ftt*ff « C i AfBJSI-C* 4© 

BtfLtZlSt. 8aM>2flK8i*iCK«t*g2S%ff 5Ci 
*»WJC*JC>tBTfB©±9ttl2»^-i' 

[ 0 0 4 6 ] 0 1 B. *l6P©e»^fj£K*J«4IB»i6 
©/^-/O-^tSHKHTtS. SSnT (TB 
nBv-i'^3H^MCisl>-CK»3 

tifc*«R^- *&Bm*>Wi> (n- j ) T (fcfch 
)\t0-2<mm m = n-k (fcfcLkttOSk 
^2ft5!ISS) •DEA'^XKAIIt/. (i*©S2»^* 
Jl-^ii^a, T (Uigm) tU ffl*©i3«^*^ 
K(3, T ( 1 £ i £m) ttZtm<D*7'WZB!n*tt 

2 a, +I(3,BfflSn-C*S*l > EttftiiT?-?^ 
SSfci&Ia, +S/3, = n-j (jB0£9*»<2 

[0047] 12®©^. 7-JPJIKisl,>ttt. 
ISWbHSJlli/^-PeOEIWttJBWr*. * 
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ft* a t t ( i = i -m) ccfci>r». ge&ns&iii* 

T (ISiSm-l) ft^KHtCfcortt. Pb<P 
e, &tb<\tPb* (1/2) Pettt&UTZ* 

®&hl,>X!m?Z&im<D'i7~Pb\X. 13,1(1 
£i£m-l) OjRH&tm ii^Pb<Pe, #* b 
<tZPb<l/2PetTZ>i)K Pb^Pei^ot^ 

[0048] iszotzmsmzmmt s c t cc <t t io 

**. CO$hmt. ®lcPb£l/2Perj:ZJ:>iU:ji 

J7x*y-pb*+5m<tz>^mm-c&h. 02 

*Ca< =&< =0. 5£L/cB$lC. Pb = PeiL/ct| 
£ (a) Pb^O (ffi*gfti££) <bU/cii^ (b) 

S14B*aSl/'Cir»S. (a) rii»«cDBB»^^XftC 
(b)rtt, *:7^;l/X|XB©Pb;m<^£0©fc 

«a<baK*s*i#*&ti*fc«>. (b)«c*«ut 

^7T-fM48C4tt, IftiJMfctlWU 

f#e>*i*. SBfeflMStiTS-C^SGeTe-Sb, T 
e 3 mi27€&£&(Dt&£Vte> 02 (a) . (b) ^ 
TftO&g^n iWBv- -fe * 

K*Ifc#fcl>. tttftt6> aKBSTi»r»t>©©JCc« 

tt, *7AJbXttse^rtt35r<. tfb*fi£*©2fil£lf3 
***** St^GeTe-SbJe, XfiEfWB£ffil> 
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[0049] 

[sum ] mmm 1 - 3 * j: p turn 1 - 2 

GeSbTe>-y? hi I nSbTe*-*S h4IU 
B*fc*/)>*y>*TSC4K:J:9Ge I nSbTel 
»J>^B$tt, Ar^ffO, 4 Pa 4 
U GeSbTe^-y? HCtt3 0 0W(DRF«&* 
9TpJ0/to InSbTe$-y?f-(C(«»rDC 

[0050] 

[fb8] 

ifclfcMl :Ge, Sb„Te H (= <Sb,.„T 
60. is) t.jjGeo.os ) 

mfiWl:Ge, In, Sb„Te 14 (= ((Sb 0 .M 

TGo.Is) O.S$Geo.Ql) 0.99 I Ho.ol) 

H5St?32 :Ge, In, Sb M Te 24 (= ( (Sb 0 . 7 , 

TSo.J() D.JjGfio.oi) 0-97 I Ho. 03 ) 

S!i&fla|3:Ge s In 7 Sb si Te ls (= ( (Sb 0l7J 

TGd.jj) J.SjGGoj}) 0.93 I Hp. O/) 

ttRW2:Ge 4 In 12 Sb s ,Te lf (= ( (Sb„.„ 
Teo.ji) o.9iGe 0 . 0 ») 0 . * « I n© . n ) 
[0 05 1 ] TEO*atcr, ±52©s2»Ji4H 

£4fpi8bfc. 1. 2mmj*©ra^<D#';*--#*- 
hg&±fcZnS- S iO a TV&flH (9 5nm) , 
Ge I nSbTeiBgfUI (1 8nm) . ZnS- S i 0 
, ±ttRSJI (40nm), A (2 00n 

m> <omi£ZZ>*v ftlRb. CCD±tc$6K 

mtuc cm<d?< ztuBrnMibit. hp 
aaamwmm tu^x^ /csehus k » l . 

^ctKior^^^^Bttnwfbufc. ami? 

-ttfi4 0 0mWT*o/t„ ttt»*C7 8 0nm. NA 
fc. 

[0 05 2 ] EP^, S3 (a) 8CSr*-BE»^*-> 

a»ic, 03 (b) tc^m-fE«/^->mse»^';i/ 

». v^^t?»*4«BE0fc. CCr, 03 (a) «. 

(^-^IU> *3ffi*ca0iELfc^-X 03 (b) 
«1 lTv-^4 1 1T^-^ (v-^lffl) 
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ffiecaflu T^<r©i K*tLr. — tta, = /8« = 0. 
5±L/c. a,T (i=l-m) &CfoW*3B»/<7-P 
wttifc«t6r-S±U R-o. fi«T<i = l^m) 

COK, Pb«0. 8mW£L. v-£E]fc::tett*?iS£ 
^7-Pe£sB8>K9-Pw©JtPe/Pwi;J:0. 5"C 

[0 0 5 3] §B£3^9-Pwkt8^1 7mW<D!S£l m 
WCt (£stl OA) tc^b^i±, gtflg«l. 2- 
8. Im/sCDHOl (1. 2. 1. 4, 1. 7. 
2. 0. 2. 4. 2. 9. 3. 4, 4. 0, 4. 8, 
5. 7 k 6. 8, 8. lm/s)-C^^^|;l 
Sl/c. 

[0 0 5 4] sfc, £«iavecteiirs»*P7*H 

JWTte. (115. 7*2. 4) /v*s#£L % fijl 

Tftfr^ 8Tv-*Rtf*^-Xtti&2. 2 Mm, 1 
lTv-^&tfX^-XBftjS. 1 Mmofi$«:ta^-r 

ChBIS©3^hf^^©8Taffl IT 

<T^T2. 4m/sr?Tofc„ 
[0055] a±©fi**H4 ±BfiSl* 

S-l 
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Jf§i££2. 4m/s, Btt'*7-1 lmW, M±'<<7- 
5. 5mW, *<Z>ft©*ftB*U>y^^^/^ h3CC 
»»l/EFM^>^AM©»Diil/*^--'5-< hie 
10 »**!Cttl»3T^-^IB^9**ilJ3EL*:. CCt, 
*U>5J:/*0/<- h 3«:aB!Sl/«B»/^Xtt % B 1 
(CbUT, m= n - K a t =K fit, = 0. 5 (i = 
2-m) , 0 i = 0. 5 ( i = 1-m) , j =0. 5 t 
L/cfeO^-pt, ntt3-l lCE*»rC*ofc. ISA 

bEflk-Ctt*{kb«Ct»fc©<3[) 1 0 0 0®VLft<Oimx& 
\\X,X*WsVrfy>?rt- h3CD^"C*Sl 7. 5n 

0 0 0@<DiBtaf£-Ckl 7. 5ns«K*S e 100 
20 OHfeLhoSSOBbEfl^^Wco^rtt. Hfijtl/ttt 

[0056] 
[^1] 



@*(@) 


<ne) 


{ns) 


SIMI3 


(ns) 


(ns) 


500 










12.5 


BOO 










12.7* 


700 










13.7 


BOO 










163 


BOO 










20.5 


1000. 


13.1 . 


13.1 


14.8 


15.5 


245 


2000 


13.1 


13.4 


15.6 


16.8 




4000 


13.3 


14.2 


17.6 


16.6 




6000 


13 


14.6 


20.3 


17.1 




10000 


13.9 


16.8 


29 


16.9 





[0057] fete. JriESIifeWI 1 ~3Ktel>r. t»-fft 
[0 1 ] *«W©E»*ttK*tf SBWfc©**-/** 



[02] *mi<ovi&w^x&ffr-t. sei§ui©s& 
[03] *¥m®%um&isuzimm>^y 

[04] *^®MJMI<C*tf&. v-iryj*. ta® 
[H5] *»»CM»*©B«iK*rtf*TEM(Cj:«« 



BEST AVAILABLE COPY 
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[01] 



im2) 



nT 



Pb • 



«1T amT 




[03] 



7-? 
9T- 



"7-9 



«T d-QST 0-Q5T 



__fj 



imh 



Hi— ~ 



0.8mW 



UI 



I 



I IT r <*«Q5T /^OST 



(b) 



Ifflr- 



^EST AVAILABLE COP • 



2000-313170 



[04] 




& e io 11 12 n u 15 is 17 




-jfi.1 




J SB 




i&J 




48 










C22h8-17 


52313-16 


!i| 


EZ211-13 


■ 17 


ZBBs-ii 


- 14 


£537-8 


u 11 


P77fi-7 



. Eti/t7- (mW) 
Steffi 3 




f&l 


















"I 


gS)r5-i7 


E31M5 


ESn-13 








1^7-9 




X7AS-1 



IBIM9- (mW) 




8 a 10 11 12 O M 15 16 17" 

!8fc<7- (mW) 



4 * 

• A 



